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(57) ABSTRACT

A vprinter includes a light source module including an
ejecting head that ejects a UV ink onto a medium. The UV
ink hardens when irradiated with a UV light ray. The light
source module includes an irradiator that irradiates the UV
ink with the UV light ray. The printer may include a guide
shaft to/from which the light module is attachable/detach-
able and a driving controller that performs control of the
irradiator. The light source module includes, in addition to
the irradiator, a memory module that stores therein infor-
mation indicating a light irradiation feature of the irradiator.
The driving controller performs control of the irradiator by
using the information indicating a light irradiation feature of
the irradiator.

3 Claims, 5 Drawing Sheets

SCANNING
DIRECTION X

-X

+X

______

6
)
T







U.S. Patent

Oct. 4, 2016

Sheet 2 of 5

FIG. 2

SCANNING
DIRECTION X

—X<—€—>+X

US 9,457,592 B2

______

______

............

______

_______

_______




U.S. Patent Oct. 4, 2016 Sheet 3 of 5 US 9,457,592 B2

FIG. 3
20
L
CONTROL PAPER 4
DEVICE *—"| FEEDING MOTOR
«»| DRVINGMOTOR !
29
2" |le—»| EJECTINGHEAD P13
DRIVING
CONTROLLER

«—»| RRADIATOR P°

53 ~«— MEMORY MODULE | 16

STORAGE
ONIT 7
«—»|  RRADIATOR
«—»| MEMORY MODULE [ 18
21

~— ACQUISITION UNIT




U.S. Patent Oct. 4, 2016 Sheet 4 of 5 US 9,457,592 B2
FIG. 4
7 20
~ ~
LIGHT SOURCE CONTROL
MODULE DEVICE
Y 22 23
16 — —~
/_/
MEMORY < DRIVING ||STORAGE
MODULE CONTROLLER|| UNIT
S
15
FIG. 5
7 20
~ ~
LIGHT SOURCE CONTROL
MODULE DEVICE
22 23
16 —~ ~
7 CONTROLLER
MEMORY
MODULE - 4 STSmGE
[1~25 MEMORY
MODULE
A
S
15




U.S. Patent Oct. 4, 2016 Sheet 5 of 5 US 9,457,592 B2

FIG. 6

S1

HAS LIGHT
SOURCE MODULE BEEN
REPLACED?

S2

IS MEMORY MODULE
OF LIGHT SOURCE MODULE
NORMAL?

MAKE A COPY OF INFORMATION 583
INDICATING LIGHT IRRADIATION FEATURE

END



US 9,457,592 B2

1

LIQUID EJECTING APPARATUS AND
LIGHT SOURCE MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation application of U.S.
patent application Ser. No. 14/510,810, filed Oct. 9, 2014,
which patent application is incorporated herein by reference
in its entirety. U.S. patent application Ser. No. 14/510,810
claims priority to Japanese Patent Application No. 2013-
219372, filed Oct. 22, 2013, which is hereby incorporated by
reference in its entirety.

BACKGROUND

1. Technical Field

Embodiments of the present invention relate to a liquid
ejecting apparatus that ejects a light hardening liquid onto a
medium, and that hardens the liquid that has been ejected on
the medium by irradiating the liquid with a light ray.
Embodiments further relate to a light source module that is
attachable to the liquid ejecting apparatus.

2. Related Art

An ink jet printer is an example of liquid ejection appa-
ratus that performs printing by ejecting an ink onto paper
through nozzles formed in an ejecting head and is known. A
printer that ejects an ultraviolet (hereinafter, also referred to
as “UV”) hardening ink, which hardens when irradiated with
a UV ray or UV radiation, is also known (refer to, for
example, JP-A-2009-160920).

In this printer, a UV light source is attached at both edges
of an ejecting head. When an image or the like is printed on
a medium, a UV hardening ink is ejected towards the
medium through nozzles which are provided in the ejecting
head. When the UV hardening ink, which has adhered to the
medium, is irradiated with a UV ray, the UV hardening ink
promptly hardens on the medium.

In addition, in a printer provided with such a UV light
source, there is a case where it becomes difficult to ensure
that an amount of light necessary to harden the UV hard-
ening ink is delivered because of a degradation of the UV
light source. For this reason and when necessary, mainte-
nance work is carried out, for example by replacing the UV
light source.

Meanwhile, even though UV light sources are manufac-
tured so as to comply with the same specification, differ-
ences sometimes occur among their respective light irradia-
tion features due to variation in manufacturing processes.
Further, when an existing UV light source is replaced by a
new UV light source and their specifications are different
from each other, their light irradiation features are also
different from each other. Thus, even when a driving electric
current of the same amount is caused to flow through a light
source before and after a replacement of the light source, a
variation sometimes occurs in an amount of irradiated light.
In other words, the amount of irradiated light emitted by a
light source that replaces an older light source may be
different even though the specification of the two light
sources are the same and even when the same driving
electric current is used.

The printer may include an information storage portion.
The information storage portion may retain or store pro-
grams executed by a control device of the printer as well as
various kinds of information necessary for the control per-
formed by the control device. The information storage
portion may also retain or store control data adapted to a
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light irradiation feature of a light source which was attached
in the printer at the time when various kinds of information
was stored into the information storage portion last time. For
this reason, replacement of a UV light source causes a new
UV light source to be controlled on the basis of control data
adapted to a previous UV light source. Thus, it is likely to
be difficult to appropriately perform control of an amount of
light irradiated from the new UV light source.

Thus, after a UV light source is replaced in a maintenance
work, control data for a light source, which control data has
been retained in the control device, is updated by actually
driving the new light source and learning a light irradiation
feature of the new light source after the replacement. Nev-
ertheless, there is problem that, when such an update opera-
tion needs to be performed, a period of time required for the
maintenance work becomes long.

In addition, such a problem is not limited to an ink jet
printer which performs printing using a UV hardening ink,
but is mostly common to liquid ejecting apparatuses each
ejecting a light hardening ink.

SUMMARY

An advantage of some embodiments of the invention is to
provide a liquid ejecting apparatus which shortens a period
of time required for a maintenance work of replacing a light
source as well as a light source module attachable to the
liquid ejecting apparatus.

Hereinafter, means for realizing such a liquid ejecting
apparatus and a light source module as well as behavior
effects brought by the means will be described. A liquid
ejecting apparatus that can deliver an appropriate amount of
radiation even when a light source is replaced with a new
light source is described.

A liquid ejecting apparatus according to an embodiment
of'the invention includes an ejecting head that ejects a liquid,
a light source module including a light source that irradiates
light and a storage medium that stores therein information
indicating a light irradiation feature of the light source, an
attaching portion to/from which the light source module is
attachable/detachable, and a controller that performs control
of' the light source by using the information indicating a light
irradiation feature and that is stored in the storage medium.

According to the aforementioned configuration, when a
light source is replaced, the light source module is detached
from the attaching portion, and a new light source module is
attached to the attaching portion. The light source module
may be handled as a replacement unit and may include a
light source as well as a storage medium which stores therein
information indicating a light irradiation feature of the light
source. Thus, even when there is an individual difference
and/or a specification difference between a previous light
source and a new light source after the replacement or after
the maintenance work, it becomes unnecessary to cause the
controller to update its own control data by actually driving
the new light source to learn a light irradiation feature of the
new light source. Accordingly, it becomes possible to
shorten a period of time necessary to perform a maintenance
work related to a replacement of a light source.

Further, in the liquid ejecting apparatus, when the storage
medium included in the light source module is called a first
storage medium, the controller is provided with a second
storage medium, makes a copy of the information, which
indicates a light irradiation feature of the light source and
which is stored in the first storage medium, into the second
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storage medium, and performs control of the light source on
the basis of the information that has been copied into the
second storage medium.

According to the aforementioned configuration, under a
state where the information stored in the first storage
medium included in the light source module is copied in the
second storage medium included in or accessible by the
controller, the controller performs control on the basis of the
copied information. Thus, every time the controller performs
control of or controls the light source, the controller does not
need to read out the information indicating a light irradiation
feature from the light source module which is installed
separately from the controller. Thus, even when the infor-
mation is difficult to be read out from the first storage
medium due to, for example, an interruption of communi-
cation between the first storage medium and the controller,
the controller can appropriately perform control of the light
source on the basis of the information which is copied in the
second storage medium. Accordingly, it becomes possible to
improve the reliability of control of a light source or to
control the light source with more reliability

Further, in one embodiment of the aforementioned liquid
ejecting apparatus, the controller makes a copy of the
information stored in the first storage medium into the
second storage medium at a time point when the light
module is attached.

Since the temperature of the light source becomes high
when the light source is in a driven state, the first storage
medium included in the light source module is exposed to
high temperatures. As a result, the operation of reading out
the information from the first storage medium is likely to be
subjected to trouble due to the influence of heat caused by
the high temperatures.

In this regard, in the aforementioned configuration, at the
time of the attachment of the light source module, that is,
before the first storage medium is exposed to high tempera-
tures associated with driving the light source, the informa-
tion stored in the first storage medium is copied into the
second storage medium. When a light source is replaced
with a new light source, the information stored in the first
storage medium is highly reliable. Thus, after replacing the
light source, the information can be copied into the second
storage medium before the first storage medium is exposed
to high temperatures and the copied information is highly
reliable. Accordingly, it becomes possible to further improve
the reliability of control of or of controlling a light source.

Further, in one embodiment of the liquid ejecting appa-
ratus, the storage medium included in the light source
module is provided with a storage area for use in determin-
ing a malfunction of the storage medium.

When the storage medium becomes in or enters a mal-
function state, appropriate control of the light source is
likely difficult to perform.

In this regard, according to the aforementioned configu-
ration, the storage area for use in determining a malfunction
of the storage medium is provided in the storage medium
included in the light source module. Thus, it becomes
possible to determine whether or not the storage medium is
in a malfunction state on the basis of information stored in
the storage area. Further, only when the storage medium is
not in the malfunction state, through control of the light
source based on the information stored in the storage
medium, it becomes possible to prevent the light source
from being controlled on the basis of erroneous information.
Moreover, in the case where the information stored in the
storage module included in the light source module is copied
into the storage medium included in the controller only
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when the storage medium included in the light source
module is not in the malfunction state, it becomes possible
to prevent the light source from being controlled on the basis
of erroneous information. Accordingly, it becomes possible
to further improve the reliability of control of or of control-
ling a light source.

Further, a light source module according to one embodi-
ment includes a light source that irradiates light, and a
storage medium that stores therein information indicating a
light irradiation feature of the light source.

According to this configuration, the light source and the
storage medium which stores therein the information indi-
cating a light irradiation feature of the light source are
configured as a unified light source module. Thus, even
when there is an individual difference and/or a specification
difference between a previous light source being replaced
and a new light source, it is possible to, through operation of
reading out the information stored in the storage medium of
the light source module, grasp a light irradiation feature of
the new light source included in the light source module.
Further, at the time of the attachment of such a light source
module into the liquid ejecting apparatus, it becomes pos-
sible to, through an operation of reading out the information
indicating a light irradiation feature of a light source
included in the attached light source module from a storage
medium included in the attached light source module, appro-
priately perform control of the light source.

That is, at the time of a replacement of a light source, it
is possible to, without actual driving od a light source after
the replacement, grasp or obtain a light irradiation feature of
the light source in the new light source module. Accordingly,
it becomes possible to shorten a period of time necessary to
perform a maintenance work of replacing a light source.

Further, in the light source module, the storage medium is
provided with a storage area for use in determining a
malfunction of the storage medium or in determining or
identifying a malfunction state.

When the storage medium becomes in or enters a mal-
function state, appropriate control of the light source is
likely difficult to performed.

In this regard, in the aforementioned configuration, the
storage area for use in determining a malfunction of the
storage medium is provided in the storage medium included
in the light source module. Thus, it becomes possible to
determine whether or not the storage medium is in a mal-
function state on the basis of information stored in the
storage area. In addition, at the time of the attachment of
such a light source module into the liquid ejecting apparatus
and only when it has been determined that there no mal-
function occurs in the storage medium, control of a light
source may be performed on the basis of information stored
in the storage medium and it becomes possible to perform
appropriate control of the light source. Accordingly, embodi-
ments prevent erroneous information from being used to
control a light source. Thus, it becomes possible to further
improve the reliability of control of a light source.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be described with
reference to the accompanying drawings, wherein like num-
bers reference like elements.

FIG. 1 is a perspective view of an embodiments of a
printer.

FIG. 2 is a top view illustrating an outline of a configu-
ration of an example of a carriage and an example of a light
source module which are included a printer.
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FIG. 3 is a block diagram schematically illustrating an
embodiments of an electric configuration of a printer\.

FIG. 4 is a block diagram schematically illustrating an
example of a light source in a printer.

FIG. 5 is a block diagram schematically illustrating an
embodiment of a control configuration of a light source in a
printer.

FIG. 6 is a flowchart illustrating an embodiment of a
procedure of a series of processes associated with copying
processing performed by a driving controller of a printer.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, an embodiment of a liquid ejecting apparatus
as well as a light source module attachable to the liquid
ejecting apparatus will be described with reference to FIGS.
1 to 4. In addition, this embodiment will be described by
way of an example in which the liquid ejecting apparatus is
embodied by an ink jet printer (hereinafter, referred to as just
a “printer”).

As shown in FIG. 1, the ink jet printer includes a
substantially rectangular shaped body case 1. The body case
1 is provided, in a lower portion thereof, with a supporting
table 2 extending along the longitudinal direction of the
body case 1. Further, a paper feeding motor 4 is arranged
below a rear wall 3 of the body case 1. When the feeding
motor 4 is driven, paper P, which is an example of a medium,
is transported onto the supporting table 2.

Further, a guide shaft 5 is provided above the supporting
table 2. The guide shaft 5 is installed across the body case
1 so as to extend in the longitudinal direction of the body
case 1. There a carriage 6 which is attached to the guide shaft
5 is provided so as to slidably move along a shaft direction
of'the guide shaft 5. Further, a first light source module 7 and
a second light source module 8, each of which is attached to
a corresponding one of both sides of the carriage 6 are
provided. Both sides of the carriage intersect with a shaft
direction of the guide shaft 5. The first and second light
source modules are arranged so as to interpose the carriage
6 therebetween. In addition, the light source modules 7 and
8 are detachable from the carriage 6. The carriage 6 func-
tions as an attaching portion thereof. The light source
modules 7 and 8 are installed so as to slidably move along
the shaft direction of the guide shaft 5 together with the
carriage 6.

Inside the rear wall 3 of the body case 1, a driving pulley
9 and a driven pulley 10 are each provided so as to freely
rotate at a corresponding one of both longitudinal-direction
edge portions of the body case 1. The driving pulley 9 is
joined with a driving motor 11 for rotating the driving pulley
9 itself. With respect to the driving pulley 9 and the driven
pulley 10, an endless timing belt 12, part of which is joined
with the carriage 6, is wounded around the driving pulley 9
and the driven pulley 10. Thus, the rotation of the driving
pulley 9, made by the driving motor 11, causes the carriage
6 and the light source modules 7 and 8 to move along the
shaft direction of the guide shaft 5 via the timing belt 12. In
addition, hereinafter, this movement direction of the carriage
6 will be referred to as a scanning line X.

Next, the carriage 6 and the light source modules 7 and 8
will be described together with reference to FIG. 2.

As shown in FIG. 2, an ejecting head 13 is provided on a
lower face of the carriage 6. The ejecting head 13 is
configured to eject a UV hardening ink (hereinafter, also
referred to as a “UV ink™), which is an example of a light
hardening liquid. Further, as shown in FIG. 1, an ink
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cartridge 14 for supplying the ejecting head 13 with a UV
ink is attached to the carriage 6 so as to be attachable/
detachable to/from the carriage 6. The UV ink contained
inside the ink cartridge 14 is supplied to the ejecting head 13
in conjunction with a driving operation of a piezoelectric
element included in the ejection head 13. Further, the UV ink
supplied to the ejection head 13 is ejected onto the paper P
that has been transported onto the supporting table 2 through
a plurality of nozzles which are formed in the ejecting head
13.

Further, the first light source module 7 is provided with or
includes an irradiator 15 which irradiates a UV light ray as
well as a memory module 16. The irradiator 15 is an
example of a light source and the memory module 16 is an
example of a storage medium. The memory module 16 may
be an involatile memory module, and stores therein a
module of information indicating a light irradiation feature
of the irradiator 15. In one embodiment, as pieces of
elemental information included in the module of information
indicating a light irradiation feature, relations between
amounts of light irradiated from the irradiator 15 at the time
when various amounts of electric current are provided into
or delivered to the irradiator 15 and the amounts of the
electric current are stored. In one example, the information
includes relationships between currents and corresponding
amounts of irradiated light. Further, the irradiator 15 and the
memory module 16 may be arranged on the same substrate.

The second light source module 8 may be provided with
an irradiator 17 which irradiates a UV light ray as well as a
memory module 18. The irradiator 17 is an example of a
light source and the memory module is an example of a
storage medium. The memory module 18 may be an invola-
tile memory module, and stores therein a module of infor-
mation indicating a light irradiation feature of the irradiator
17. In one embodiment, as pieces of elemental information
included in the module of information indicating a light
irradiation feature, relations between amounts of light irra-
diated from the irradiator 17 at the time when various
amounts of electric current are provided into or delivered to
the irradiator 17 and the amounts of the electric current are
stored. In one example, the information includes relation-
ships between currents and corresponding amounts of irra-
diated light. Further, these irradiator 17 and memory module
18 are arranged on the same substrate.

In addition, the memory module 16 (18) may function as
a storage medium in which a light irradiation feature of the
irradiator 15 (17) functioning as a light source is stored.

Further, a metal halide lamp, a UV-LED or the like can be
employed as the irradiator 15 (17).

In FIG. 2, a direction extending in a right-hand direction
is denoted by “scanning direction +X”, and a direction
extending in a left-hand direction is denoted by “scanning
direction —X”. When the carriage 6 moves in the “scanning
direction +X”, a UV light ray is irradiated from the irradiator
15 which is located backward in a direction of the movement
of'the carriage 6. Thus, the irradiator 15 follows the carriage
6. Meanwhile, when the carriage 6 moves in the “scanning
direction =X, a UV light ray is irradiated from the irradiator
17 which is located backward in a direction of the movement
of'the carriage 6. Thus, the irradiator 17 follows the carriage
6 when irradiating light. Accordingly, when a UV ink is
caused to be ejected towards the paper P, this UV ink is
ejected in conjunction with the movement of the carriage 6
and adheres to the paper P. As a result, the UV ink in the state
of being adhered to the paper P is irradiated with the UV
light ray and becomes hardened immediately.
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Further, as shown in FIG. 1, the body case 1 is provided
therein with a maintenance mechanism 19 at a right-hand
edge portion shown in FIG. 1. This maintenance mechanism
19 is configured to, when the carriage 6 and the light source
modules 7 and 8 have reached a home position HP which is
located at a position closest to the driving pulley 9, perform
maintenance operations. The maintenance operations may
include cleaning the ejecting head 13 and measuring light
amounts of UV light rays irradiated from the irradiators 15
and 17. In addition, when it is determined through these
maintenance operation that, for example, the light amount of
the UV light ray irradiated from the irradiator 15 (or 17) is
less than a light amount required for hardening the UV ink,
the maintenance mechanism 19 outputs a signal. The signal
notifies a user of the need to replace the first light source
module 7 and/or the second light source module 8.

Next, an example of an electrical configuration of the
printer will be described with reference to FIG. 3.

As shown in FIG. 3, the printer may be provided with a
control device 20 for performing overall control of the
printer itself. This control device 20 is electrically connected
to individual constituent components of the printer. Such
constituent components include, for example, the paper
feeding motor 4, the driving motor 11, the ejecting head 13,
the irradiator 15, the memory module 16, the irradiator 17,
the memory module 18, an acquisition unit 21 and the like.
This acquisition unit 21 is a unit for acquiring pieces of
information related to a kind of ink and a kind of medium,
and may be, for example, a liquid crystal display of a touch
panel type or a computer electrically connected to the printer
itself. The control device 20 receives electric signals input-
ted from these individual constituent components.

Further, the control device 20 includes a driving controller
22 and a storage unit 23. This storage unit 23 may be
constituted of a nonvolatile memory module and may store
therein various programs for printer control. Further, the
driving controller 22 performs various arithmetic operations
for printer control on the basis of the electric signals inputted
from the individual constituent components, and performs
control of the individual constituent components on the basis
of the results of the arithmetic operations. The control
performed by the driving controller 22 may include, for
example, control of a printing speed, control of a quality of
a printed image, and the like. Further, the driving controller
22 performs light source control for controlling the amounts
of electric currents flowing through the irradiators 15 and 17.
The driving controller 22 can adjust the light amounts of UV
light rays irradiated from the irradiators 15 and 17. That is,
in this printer, the driving controller 22 functions as a control
unit which performs control of the irradiators 15 and 17
which are examples of light sources.

Next, an example of the light source control performed by
the driving controller 22 will be described with reference to
FIG. 4. In addition, light source control on the irradiator 15
included in the first light source module 7 is the same as light
source control on the irradiator 17 included in the second
light source module 8 (even if the specifications are not the
same for the two light sources). For this reason, hereinafter,
this description will be made by exemplifying the light
source control on the irradiator 15, and description of the
light source control on the irradiator 17 will be omitted.

The memory module 16 included in the first light source
module 7 stores therein a module of control data for use in
control of the irradiator 15. In one example, the module of
information indicates or includes a light irradiation feature
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of the irradiator 15. The light irradiation features include an
amount of irradiated light corresponding to different
amounts of current.

Thus, as indicated by arrows in FIG. 4, the driving
controller 22 included in the control device 20 reads out the
module of information indicating a light irradiation feature
of the irradiator 15 from the memory module 16 included in
the first light source module 7 at predetermined intervals.
Further, the driving controller 22 performs control of or
controls the irradiator 15 by using this module of informa-
tion. That is, the driving controller 22 grasps or retrieves the
light irradiation feature of the irradiator 15 by reading out
the module of information stored in the memory module 16.
Further, the driving controller 22 performs control of electric
current provided into or delivered to the irradiator 15 in
accordance with the light irradiation feature having been
obtained as described above so that an amount of light
necessary to harden the UV ink can be ensured and can be
irradiated.

Next, actions of a printer according to one embodiment
will be described.

In one embodiment, the first light source module 7, which
is detachable and is provided with the irradiator 15, is
employed. Thus, the replacement of the irradiator 15, which
is a light source, is completed by detaching the first light
source module 7 from the carriage 6 of the printer and
attaching a new light source module 7 to the carriage 6.
Further, this new first light source module 7 is provided with
the memory module 16 in which a module of information
indicating a light irradiation feature of a new irradiator 15
included in the new first light source module 7 is stored.
Thus, it is possible to, without actually driving the new
irradiator 15 after the old irradiator or light source module
is replaced with the new light source module to learn a light
irradiation feature of the new irradiator 15. It is also possible
to obtain the light irradiation feature of the new irradiator 15
by reading out the module of information from the memory
module 16 included in the new first light source module 7.

Moreover, the irradiator 15 and the memory module 16
may be configured so as to be arranged on the same
substrate. Thus, the number of substrates to be installed
when manufacturing the first light source module 7 becomes
small and the assembly of the first light source module 7
becomes easy.

In addition, in one embodiment, the second light source
module 8 may also be configured in the same way as that of
the first light source 7, and thus, the same actions as those
described above also arise in or may be performed with
respect to the second light source 8.

According to the aforementioned embodiments, the fol-
lowing advantageous effects can be obtained.

<1> The light source module 7 (8), which may be a
replacement unit for replacing a light source, is provided
with the irradiator 15 (17), which is a light source, as well
as the memory module 16 (18), which stores therein a
module of information indicating a light irradiation feature
of the irradiator 15 (17). Thus, even when there is an
individual difference and/or a specification difference
between a previous irradiator 15 (17) and a new irradiator 15
(17) after the replacement, it becomes unnecessary to update
control data by learning the light irradiation feature of the
new irradiator 15 after the replacement by actually driving
the new irradiator 15. It becomes possible to shorten a period
of time required for replacing the irradiator 15 (17) which is
a light source with a new irradiator 15 (17).

Next, an embodiment of a liquid ejecting apparatus as
well as a light source attachable to the liquid ejecting
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apparatus will be described with reference to FIGS. 5 and 6.
In addition, this embodiment is different from other embodi-
ments in a respect that, at the time of a replacement of light
source module 7 (8), a module of information stored in the
memory module 16 (18) included in a new light source
module 7 (8) is copied into the driving controller 22. Further,
the same constituent components as those previously
described will be omitted from detailed description thereof.

As shown in FIG. 5, a nonvolatile memory module 24
may be provided in the driving controller 22 included in the
control device 20. Further, the driving controller 22 per-
forms copying processing for copying each of modules of
information stored in a corresponding one of the memory
module 16 and the memory module 18 into this memory
module 24. Subsequently, the driving controller 22 performs
control of each of the irradiator 15 and the irradiator 17 on
the basis of a corresponding one of the modules of infor-
mation having been copied into the memory module 24.
That is, in this embodiment, each of the memory module 16
and the memory module 18 is equivalent to the first storage
medium in which modules of information each indicating a
light irradiation feature of a corresponding one of the
irradiator 15 and the irradiator 17, which are light sources,
are stored, and the memory module 24 is equivalent to the
second storage medium. Thus, the memory module 24 stores
a first module of information (copied from the memory
module 16) for the irradiator 15 and the driving controller 22
controls the irradiator 15 based on that first module of
information. The memory module 24 also stores a second
module of information (copied from the memory module 18)
for the irradiator 17 and the driving controller 22 controls the
irradiator 17 based on that second module of information.

Further, a storage region 25 for use in a malfunction
determination is provided in each of the memory module 16
and the memory module 18 which are included in the light
source module 7 and the light source module 8, respectively.
A block of predetermined data is inputted in advance in the
storage region 25 for use in a malfunction determination.

Next, a series of example processes regarding copying
processing for copying the module of information stored in
the memory module 16 into the memory module 24 will be
described with reference to a flowchart shown in FIG. 6. In
addition, the copying processing for copying the module of
information stored in the memory module 16 into the
memory module 24 is the same as copying processing for
copying the module of information stored in the memory
module 18 into the memory module 24. Thus, hereinafter,
description will be made by exemplifying the copying
processing for copying the module of information stored in
the memory module 16 into the memory module 24, and the
copying processing for copying the module of information
stored in the memory module 18 into the memory module 24
will be omitted from description. These two kinds of series
of processes are each executed repeatedly by the control
device 20 at predetermined intervals.

As shown in FIG. 6, in this series of processes it is first
determined whether or not the first light source module 7 has
been replaced (step S1). For example, the driving controller
22 is configured so as to perform writing of a pattern of data
into the memory module 16 at intervals of a predetermined
period longer than a period of intervals at which this process
is performed. Further, in this process, in the case where there
is not any pattern of data having been written by the driving
control device 22 among pieces of data having been read out
from the memory module 16, it is determined that the first
light source module 7 has been replaced. In other words, the
driving controller 22 may write certain data into the memory
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module 16. When the data (e.g., a pattern of data) is not
found in the memory module 16, the driving controller 22
determines that the first light source module 7 has been
replaced. In the case where a positive determination has
been made in the process of step S1 (step S1: YES), that is,
in the case where it has been determined that the first light
source module 7 has been replaced and a new light source
module is already attached, the process flow proceeds to step
S2. Otherwise, the step S1 may be repeated.

In a process of step S2, it is determined whether or not the
memory module 16 included in the first light source module
7 is normal. In this process, for example, in the case where
a predetermined pattern of data, which is stored in advance
in the storage region 25 which is for use in a malfunction
determination and which is included in the memory module
16, can be normally read out, the memory module 16 is
determined to be in a normal state. In other words, the
storage region 25 should include or store a predetermined
pattern of data. If the predetermined pattern of data can be
read from the storage region 25, then the memory module 16
is determined to be normal and in a normal state. When the
normal state is determined, the memory module 16 is not in
a malfunction state. Further, in the case where a positive
determination has been made in this process (step S2: YES),
that is, in the case where the first light source module 7 has
already been replaced, and that the memory module 16 is not
in a malfunction state, the process flow proceeds to step S3.

In a process of step S3, the module of information
indicating the light irradiation feature of the irradiator 15 is
read out from the memory module 16 by the driving con-
troller 22, and this module of information is copied into the
memory module 24. When this copying process of copying
the module of information indicating the light irradiation
feature has been performed, this series of processes ends.

Meanwhile, in the case where a negative determination
has been made in the process of step S1 or in the process of
step S2, the copying process is not performed and this series
of processes ends. In other words, the information indicating
light irradiation features of the light source is not copied
when it is determined that the light source module has not
been replaced and/or the memory module is in a malfunction
state.

Next, actions of the printer according to one embodiment
will be described.

In one embodiment, under the state where the module of
information stored in the memory module 16 included in the
first light source module 7 is copied into the memory module
24 included in the driving controller 22, the irradiator 15 is
controlled on the basis of the copied module of information
stored in the memory module 24. Thus, the driving control-
ler 22 does not need to, every time the driving controller 22
performs control of the irradiator 15, read out the module of
information indicating the light irradiation feature from the
memory module 16 included in the light source module 7,
which is different from the driving controller 22 itself. Thus,
even when the operation of reading out the module of
information is difficult to perform because of, for example,
an interruption of communication between the memory
module 16 and the driving controller 22, the irradiator 15
can be appropriately controlled on the basis of the module of
information that has been copied into the memory module
24.

Meanwhile, the temperature of the irradiator 15 becomes
high when the irradiator 15 is driven. As a result, the
memory module 16 included in the first light source module
7 is exposed to high temperatures. As a result, the operation
of reading out the module of information from the memory
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module 16 is likely to be subjected to trouble due to the
influence of heat caused by the high temperature.

In this regard, in one embodiment, at the time of the
attachment of the first light source module 7, that is, before
the memory module 16 is exposed to high temperatures
associated with driving the irradiator 15, the module of
information stored in the memory module 16 is copied into
the memory module 24.

Further, when the memory module 16 becomes in or
enters a malfunctions state, appropriate control of the irra-
diator 15 is likely difficult to perform. In this regard, in the
aforementioned configuration, the storage region 25 for use
in a malfunction determination is provided in the memory
module 16. Thus, it is possible to determine whether or not
the memory module 16 is in a malfunction state on the basis
of a pattern of information stored in the storage region 25.
Thus, the state of the memory module 16 (e.g., normal or
malfunction) can be determined from the patter of informa-
tion or data stored in the storage region 25. Moreover, the
module of information stored in the memory module 16 is
copied into the memory module 24 only when the memory
module 16 is not in the malfunction state. Thus, it becomes
possible to prevent the light source from being controlled on
the basis of erroneous information.

In addition, as described above, driving the irradiator 15
causes the memory module 16 to be exposed to high
temperatures. Thus, it is useful to employ, as the memory
module 16, a memory module having high heat resistance,
such as a magnetic RAM module. Further, in order to
prevent the exposure of the memory module 16 to high
temperatures, a heat shield material or a heat shield layer
may be provided in a portion surrounding the memory
module 16 or a cooling device for cooling the memory
module 16 may be installed.

In addition, in one embodiment, a copying process of
copying the module of information stored in the memory
module 18 into the memory module 24 is performed in the
same procedure as that of the copying process of copying the
module of information stored in the memory module 16 into
the memory module 24. Thus, with respect to the second
light source module 8, the same actions as those described
above arise and may be performed.

According to the aforementioned embodiment, besides
the same advantageous effect as that in <1>described above,
the following advantageous effects can be further obtained.

<2> A configuration is made such that, under the state
where the module of information stored in the memory
module 16 (18) included in the light source module 7 (8) is
already copied into the memory module 24, the irradiator 15
(17) is controlled on the basis of the copied module of
information in the memory module 24. Thus, even when the
module of information is difficult to be read out from the
memory module 16 (18) of the light source module 7 (8) due
to an interruption of communication or the like, it is possible
to appropriately perform control of the irradiator 15 (17). As
a result, it is possible to improve the reliability of control of
the irradiator 15 (17).

<3> When the light source module 7 (8) has been
attached, the module of information stored in the memory
module 16 (18) of the light source module 7 (8) is copied
into the memory module 24. Thus, after a replacement of the
irradiator 15 (17), the module of information is copied to the
memory module 24 before the memory module 16 (18) is
exposed to high temperature. Thus, the module of informa-
tion is highly reliable when copied into the memory module
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24 before being exposed to high temperatures. As a result, it
is possible to further improve the reliability of control of the
irradiator 15 (17).

<4> The storage region 25 provided in the memory
module 16 (18) can be used to determine whether the
memory module 16 (18) included in the light source module
7 (8) is in a malfunction state (e.g., adversely affected by
heat such that the data stored in the memory module 16 (18)
is not reliable). Thus, the module of information stored in the
memory module 16 (18) is copied into the memory module
24 only when the memory module 16 (18) is not in a
malfunction state. Thus, it is possible to further improve the
reliability of control of the irradiator 15 (17).

In addition, the configurations of the aforementioned
embodiments may be changed as follows.

In one embodiment, a configuration in which the storage
region 25 for use in a malfunction determination is provided
in the memory module 16 (18) of the light source module 7
(8) is adopted, but this configuration may be omitted. In a
configuration resulting from making such a change, it is
possible to obtain the same advantageous effects as those
described in the above <1> to <3>. Further, the storage
region 25 for use in a malfunction determination may be
provided in any one of the memory module 16 and the
memory module 18.

In one embodiment, the driving controller 22 is config-
ured so as to cause the module of information stored in the
memory module 16 (18) to be copied into the memory
module 24 at the time of the attachment of the light source
module 7 (8). However, a timing point or point in time when
such a copy process is to be performed may be changed.
That is, without being limited to such a timing point of the
replacement of the light source module 7 (8), the module of
information stored in the memory module 16 (18) may be
copied into the memory module 24 at predetermined inter-
vals. In a configuration resulting from making this change,
it is possible to obtain the same advantageous effects as
those described in the above <1>to <3>. In one example, the
copying processes may be performed even if the memory
module 16 (18) has been exposed to heat as long as the
information stored in the memory module 16 (18) has not
been affected by the heat and is reliable.

In some embodiments, a configuration in which the first
light source module 7 and the second light source module 8
are provided is exemplified. Embodiments also include
configurations where any one of these light source modules
may be provided. Further, three or more light source mod-
ules may be provided.

In the aforementioned individual embodiments, the instal-
lation positions of the irradiator 15 (17) and the memory
module 16 (18) in the light source module 7 (8) may be
appropriately changed. That is, the installation positions of
the irradiator 15 and the memory module 16 in the light
source module 7 may be different from the installation
positions of the irradiator 17 and the memory module 18 in
the light source module 8.

In some embodiments, in the light source module 7 (8),
the irradiator 15 (17) and the memory module 16 (18) may
be each installed on a corresponding one of mutually dif-
ferent substrates. As a result, the irradiator 15 (17) and the
memory module 16 (18) may be provided so as to be
mutually isolated.

In some embodiments, an example in which relations
between amounts of electric current and amounts of light are
stored, as a module of information indicating a light irra-
diation feature, in the memory module 16 (18) included in
the light source module 7 (8) has been exemplified. Never-
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theless, a module of information indicating a light irradia-
tion feature, stored in the memory module 16 (18), is not
limited to such to this information. For example, relations or
relationships between two other kinds of parameters, such as
relations between voltage levels and amounts of light, rela-
tions between driving duty ratios and amounts of light in
PWM control, and the like or combinations thereof may be
stored. The memory module 16 (18) may store many dif-
ferent relations and each relation can be used when causing
the light sources to irradiate.

In some embodiments, in the light source module 7 (8), a
plurality of irradiators may be provided as a light source. For
example, as a light source, a module in which a metal halide
lamp and a UV-LED are provided together with each other
may be employed, or a module in which a UV-LED cluster
including a plurality of UV-LEDs may be employed.

In some embodiments, there is provided an example in
which, as a liquid having a light hardening property, a UV
ink, which becomes hardened by being irradiated with a UV
light ray, is used However, it is possible to apply a technical
concept, on the basis of which the aforementioned indi-
vidual embodiments have been embodied, to a liquid eject-
ing apparatus employing an ink which becomes hardened by
being irradiated with a light ray other than the UV light ray
(for example, a visible light ray). This visible light ray has
an amount of energy smaller than that of the UV light ray but
has a light transparency level larger than that of the UV light
ray. Thus, in the case where the thickness of a layer of an ink
(liquid) which is adherent or which adheres to the paper P is
larger, it is expected that the whole of the ink layer favorably
becomes hardened without causing an unhardened portion to
remain inside the ink layer.

In some embodiments, the liquid ejecting apparatus may
be a liquid ejecting apparatus which ejects or discharges
liquid other than ink. In addition, states of liquid which is
discharged from a liquid ejecting apparatus and which is
discharged in the form of liquid droplets each having a
minute amount, include a grain-shaped liquid, a tear-shaped
liquid and a thread-shaped liquid with a tail.

Further, a liquid used here may be any material which
becomes hardened by being irradiated with light, such as
UV, and further, which can be ejected from a liquid ejecting
apparatus. For example, a liquid used here may be any
material in the state of being in a liquid phase may be used.
Embodiments encompasses a fluidal material, such as a
liquid material having a high viscosity or high viscosity, sol,
gel, gel water, other organic solvents, organic solvents,
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solutions, liquid resin, and liquid metal (metallic melt). As
typical examples of liquid, ink, liquid crystal and the like,
such as described in the aforementioned individual embodi-
ments, can be given. Here, ink encompasses aqueous ink and
oil ink, which are common, as well as liquid composites,
such as gel ink and hot-melt ink. Specific examples of the
liquid ejecting apparatus, include, for example, a liquid
crystal display, an EL (electroluminescence) display, a sur-
face emitting display, as well as a liquid ejecting apparatus
which ejects a liquid containing, as a dispersed or melted
material, materials, such as an electrode material and a color
material, which are for use in manufacturing color filters,
and the like. Further, specific examples of the liquid ejecting
apparatus include a liquid ejecting apparatus which ejects
living organic materials for use in manufacturing biotips, a
liquid crystal apparatus which ejects liquids which become
samples and are used as precision pipettes, print devices,
micro-dispenser, and the like. Moreover, specific examples
of the liquid ejecting apparatus include a liquid ejecting
apparatus which ejects transparent resin liquid, such as
ultraviolet hardening resin liquid, onto substrates in order to
form micro-hemispherical lens (optical lens) and the like for
use in optical communication components and the like.

What is claimed is:

1. A liquid ejecting apparatus comprising:

a carriage comprising an ejecting head that ejects a liquid,
a first light source that irradiates light, and a second
light source that irradiates light;

a first storage medium that stores therein information
indicating a light irradiation feature of the first light
source;

a second storage medium that stores therein information
indicating a light irradiation feature of the second light
source; and

a controller that performs control of the first and second
light source by using the information indicating a light
irradiation feature and being stored in the first and
second storage medium,

wherein the first and second light source are arranged so
as to interpose the ejecting head therebetween.

2. The liquid ejecting apparatus according to claim 1,

wherein the first and second storage medium are attach-
able/detachable to/from the liquid ejecting apparatus.

3. The liquid ejecting apparatus according to claim 1,

wherein the first and second light source are attachable/
detachable to/from the liquid ejecting apparatus.

#* #* #* #* #*



